Formation and biological action of inositol 1,4,5-trisphosphate.
A wide variety of receptors appear to be coupled to a phospholipase C (EC 3.1.4.3) that hydrolyzes inositol lipids. This reaction is believed to provide a link between receptor activation and cellular Ca2+ mobilization. The mechanisms by which this occurs are believed to involve inositol 1,4,5-trisphosphate (1,4,5-IP3), which signals release of Ca2+ from the endoplasmic reticulum. In rat parotid acinar cells made permeable with saponin, 1,4,5-IP3 induced rapid release of sequestered Ca2+. In intact parotid cells, the concentration-response relationship for methacholine-induced IP3 formation was similar to the relationship for muscarinic receptor occupancy by methacholine. About 10-fold lower concentrations of methacholine were sufficient to increase cytosolic [Ca2+] and to activate secretion, indicating an excess IP3 forming capacity for the muscarinic receptor. The mechanisms for the coupling of receptors to IP3 formation were studied in pancreatic acinar cells made permeable electrically. In this preparation, nonhydrolyzable derivatives of GTP potentiated agonist-induced IP3 production, which suggests the involvement of a guanine nucleotide-dependent regulatory protein. The effects of agonists and guanine nucleotides were not altered by pretreating the acinar cells with cholera or pertussis toxins, which indicated that the regulatory protein linking receptors to IP3 formation is distinct from the ones involved in the regulation of adenylate cyclase.